 fig. S1 . Fabrication process flow for the radial undercut patterns with TiO2 and polymer coatings.  fig. S2 . SEM images and contact angles of TiO2 and fluoropolymer-coated surfaces and merely fluoropolymer-coated surfaces.  fig. S3 . Optical images of residual liquid on sample B3 after droplet transport.  fig. S4 . The outward spreading of an oil droplet of 1 l on the A1 pattern.  fig. S5 . The effect of D and  on the driving force for droplet motion.  fig. S6 . Self-transportation of water-ethanol mixture droplets of different compositions on sample B3.  fig. S7 . Self-transportation of an ethanol droplet on sample A5.  table S1. Geometrical parameters of different patterns and their contact angles, wettability gradients, and breakthrough pressure equations.  table S2. Effect of pattern parameters on droplet speed.  table S3. Effect of liquid type on droplet speed.  Legends for movies S1 to S3
The formation of residual micro-droplets is similar to what was observed on superomniphobic surfaces after droplet sliding or evaporation due to liquid bridge pinch-off caused by contact line receding through discrete posts (27). For our patterns, though liquid bridge pinch-off is not likely to happen when the contact line recedes radially along the stripes, it could happen when the contact line recedes laterally (i.e. through different stripes). At the early stage of droplet selftransport, the contact line advances laterally due to the increasing contact base caused by inward wettability gradient, and is not able to induce pinching off; only at the later stage when the droplet begins to enter into the center area, the contact line starts to recede laterally, which then induces liquid bridge pinching off and leads to residual liquid on top of the stripes. This is why the residual liquid is only observed nearby the pattern center. Moreover, the residual liquid on the very thin and relatively hydrophobic individual stipes could not exist in film form and would break into tiny droplets to reduce the surface energy, as observed above. The total volume of the residual micro-droplets is estimated to be only on the order of 0.01% of that of the original droplet. *Droplet volume was 3 μL, which was released ~3 cm away from the pattern center.
As shown above, the self-transport speed (V) of hexadecane droplets varies from 2.98 cm/s to 2.40 cm/s on the five patterns that belong to the green group, obeying the following trend: VA5 > VB4 > VC3 > VA4 > VB3. This trend is in well accordance with the wettability gradient of the samples (Fig. 4B) , that is, the pattern with larger wettability gradient shows larger droplet speed. -ethanol (v:v = 4:6) 2.68 hexadecane 2.60 *Pattern A4 was used, and droplet volume was 3 μL, which was released ~3 cm away from the pattern center.
In contrast to pattern parameters, the effect of liquid type is less pronounced. The speed shows slight increase with decreased liquid surface tension, for example, from 2.40 cm/s for waterethanol mixture droplets (v : v = 4:1, γ ~ 46 mN/m) to 2.68 cm/s (v : v = 4 : 6, γ ~ 27 mN/m), attributed to the increased droplet contact radius. Meanwhile, liquid with high viscosity showed slower speed due to increased viscous dissipation, as evidenced by hexadecane, which has a similar surface tension to water-ethanol (v : v = 4 : 6) but a higher viscosity, exhibited a lower speed of 2.60 cm/s. movie S1. Demonstration of three modes of oil droplet motion on various sample surfaces. Left: inward oil droplet self-transportation; middle: pinned droplet; right: outward droplet spreading.
movie S2. Self-transportation of ethanol-water mixture droplets with different compositions on sample B3. movie S3. Self-transportation of an ethanol droplet on sample A5.
